Clinical evidence for cervical myelopathy due to Chiari malformation and spinal stenosis in a non-randomized group of patients with the diagnosis of fibromyalgia Introduction Fibromyalgia is a syndrome characterized by diffuse chronic pain [9, 13, 53, 55] . The American College of Rheumatology has established diagnostic criteria for fibromyalgia that include a history of unexplained pain lasting three months, widespread distribution of pain to involve both sides of the body above and below the waist, and the presence of 11 or more of 18 specified symmetrical tender points [55] . The overall prevalence of fibromyalgia as defined above is 2%, with a prevalence of 3.4% among women and 0.5% among men [9, 13, 56] . By these estimates, approximately six million Americans suffer from fibromyalgia. The diagnostic criteria have been helpful in distinguishing fibromyalgia from other chronic pain states, but they have not advanced the understanding of its etiology. Accordingly, fibromyalgia remains a syndrome and not a disease. In addition to the widespread pain, patients complain of a wide variety of symptoms, including overwhelming fatigue exacerbated by exertion, as well as headache, dizziness, cognitive difficulties, instability of gait, limb numbness and paresthesiae [9, 13, 22, 53] . Some physicians have come to view the syndrome as a somatization disorder because of these numerous and apparently unrelated complaints, and because fibromyalgia fails to fit the biomedical cause-effect model [5, 25] .
Many of the symptoms reported by fibromyalgia patients are identical to those reported by patients diagnosed with either Chiari 1 malformation or with cervical myelopathy due to spinal stenosis, (spondylotic cervical myelopathy), two well-defined neurological disorders [1, 18, 38] . Therefore, we evaluated a cohort of patients who carried the diagnosis of fibromyalgia for objective evidence of cervical myelopathy. The results of these evaluations are the subject of this report.
Materials and methods

Patients
Two hundred and seventy consecutive patients who carried the diagnosis of fibromyalgia were evaluated between September 1998 and May 2001. The sole requirement for referral was that the patient carry the diagnosis of fibromyalgia, a diagnosis not independently confirmed at our institution. In every case, the diagnosis of fibromyalgia had been established by the patient's rheumatologist (66% of patients), neurologist or primary care physician. Most patients were self-referred in order to determine if there was a neurological basis for their symptoms. These patients had had no previous neurological or neuroradiological investigation. They had sought us out because of our nationally publicized interest in a potential neurological basis for fibromyalgia symptoms. For others, magnetic resonance imaging (MRI) of their cervical spine had revealed some degree of spinal stenosis and/or cerebellar tonsillar ectopia, which their treating physicians believed to be of no clinical significance. As such, the patients represented a non-randomly selected cohort of fibromyalgia sufferers, not necessarily representative of all fibromyalgia patients. However, no patient was referred for the evaluation of a recognized clinical neurological finding; nor was anybody referred for the express purpose of evaluating a neuroradiological finding. Not a single patient had been previously diagnosed with cervical myelopathy.
On initial evaluation, patients completed a questionnaire detailing their symptoms, current medications and past medical consultations. A diagram depicting the distribution of the patient's body pain and an analogue pain severity scale were completed. Patients were evaluated by a neurologist (A.S.) and/or a neurosurgeon (D.S.H.), who, independently of each other, performed a neurological examination and recorded the findings on a standardized form, in order to insure that every patient was evaluated in the same manner. There was no communication between the neurosurgeon and the neurologist until after completion of the patient's entire evaluation. All data were gathered prospectively and entered into a relational database, (MS Access, Microsoft, Redmond, WA). A psychologist and a rehabilitation team comprising physical, occupational and speech therapists also evaluated each of the patients. The evaluation protocol was approved by the IRB of Rush Presbyterian St. Luke's Hospital and informed consent was obtained from each patient.
Radiological imaging
Every patient underwent magnetic resonance imaging of the brain, with special attention to the foramen magnum. The MRI scans were performed on a General Electric Signa system, 1.5 T field strength, 256×256 matrix. Standard axial, sagittal and coronal T1-weighted images (6 mm thick with 5% gap, TR 550-600 ms, TE 14 ms, 60% flip angle) were obtained. T2-weighted axial images were also obtained (6 mm slice thickness, 5% gap, TR 5,700 ms, double-echo TE 14 and 90 ms). Oblique T2-weighted images through the foramen magnum were obtained using a 2D spin-echo, fast spin-echo technique (TE 85 ms, TR 3,600 ms, 3 mm slice thickness, 0.5 mm gap, 256×256 matrix). For the purpose of determining the position of the cerebellar tonsils, the lower lip of the foramen magnum was defined as extending from the lowest cortical bone of the clivus anteriorly (basion) to the lowest cortical bone at the opisthion, posteriorly on the mid-sagittal MRI image. The position of the most caudal point of the tonsil(s) relative to the inferior lip of the foramen magnum was measured from the mid-sagittal MRI slice, as is the convention [3] . A position rostral to the plane of the foramen magnum was given a negative value in millimeters. Location of the cerebellar tonsil(s) within the foramen magnum was given a value of 0. Caudal displacement was expressed in millimeters with a positive value.
MRI scanning of the cervical spine was performed in those patients who had not previously undergone this test, in order to identify any intrinsic spinal cord lesion capable of causing myelopathy. MRI was performed on a 1.5-T unit. Imaging sequences included sagittal T1-weighted conventional spin-echo images (TR 500 ms/TE 16 ms, 4 mm slice thickness, 0.4 mm gap, 192×256 matrix), sagittal fast spin-echo T2-weighted images, (TR 4,000 ms/eff. TE 102 ms, echo train length 16, 3 mm slice thickness, 0.5 mm gap, 256×256 matrix), axial T1-weighted conventional spin-echo images, (TR 650 ms/TE 16 ms, 4 mm slice thickness, 0.4 mm gap, 192×256 matrix), and axial gradient-echo T2* images, (TR 800 ms/TE 20 ms/flip angle 25°, 4 mm slice thickness, 0.4 mm gap, 192×256 matrix). All sagittal images were obtained at a 22 cm field of view and all axial images were obtained at a 20 cm field of view displayed with a 1.5 magnification. Axial images were obtained parallel to each disc space.
Every patient also underwent computed tomographic (CT) imaging of the cervical spine. CT imaging of the cervical spine was performed following intravenous infusion of 150 ml of non-ionic contrast (300 mg of iodine/ml) over 2 min. A scanning time of 3-4 s at 120 kV and 200 mA was utilized. Contiguous, axial sections 3 mm in thickness were obtained from the level of the mid-posterior fossa to the first thoracic vertebra. Soft tissue and bone windows were obtained. For the initial set of images, the patient's head was positioned in the head-holder such that the neck would be in the neutral or slightly flexed orientation, as is the convention for both MRI and CT imaging. The gantry angle was selected in order to obtain images perpendicular to the spine at each level. A second set of images was obtained with the patient's shoulders elevated on a pad so as to extend the neck. The gantry angle was altered to obtain images perpendicular to the spine at each level, despite the exaggerated lordosis attendant on neck extension. The mid-sagittal antero-posterior dimension of the spinal canal was determined at the level of the intervertebral disc space on both neutral and extended neck images [42] . The actual diameter available to accommodate the spinal cord, dura mater and cerebrospinal fluid was determined by measuring the distance between the posteriormost projection of the intervertebral disc, anteriorly, and the ligamentum flavum or lamina, posteriorly, as determined by which structure was most contiguous to the dorsal surface of the dura.
MRI and CT images were individually scanned into a Pentium III personal computer using a Umax Power Look III scanner, (Umax Technologies, Fremont, CA). One of two independent observers, unrelated to the medical evaluation or treatment of the patients and unaware of any clinical neurological findings, made measurements of the position of the cerebellar tonsils and the mid-sagittal, anteroposterior spinal canal diameters, using SigmaScan Pro software, version 5.0, (SPSS, Richmond CA). Measurements of the midsagittal, antero-posterior spinal canal diameter were made such that the largest possible diameter was recorded so as not to overstate the degree of stenosis.
Results
Clinical findings
Of the 270 evaluated patients, 86% were women. Ninetyseven percent were Caucasian. The mean age was 44 years (SD=11 years). The mean duration of symptoms was 8 years (SD=6.3 years). Fifty-nine percent of patients reported antecedent craniospinal trauma within 3-6 months of the onset of symptoms. The trauma in question varied in severity from a whiplash to a mild otherwise innocuous blunt trauma. There were no cases of fracture or dislocation of the cervical spine, nor of skull fracture. On average, the patients had consulted 10 different medical specialists during the course of their illness. Patients were taking a mean of 4.8 medications, (including but not limited to opiate and non-opiate analgesics, benzodiazepines, antidepressants, sedative hypnotics and muscle relaxants), for the relief of symptoms related to fibromyalgia. Forty-one percent of patients had at least a college education. Sixtyeight percent had left their jobs as a direct result of their illness. The predominant complaints were neck/back pain (95%), fatigue (95%), exertional fatigue (96%), cognitive impairment (92%), instability of gait (85%), subjective grip weakness (83%), paresthesiae (80%), dizziness (71%) and numbness of the hands/feet (69%). Eighty-eight percent of patients reported worsening symptoms with neck extension. The symptom prevalence is reported in Table 1 .
The neurological findings detected on physical examination and their prevalence in this cohort of patients are listed in Table 1 . An upper-thoracic spinothalamic sensory level (T3-T6) was the most prevalent finding, noted in 83% of patients. Typically, we detected hyperalgesia and allodynia to a cold or lightly applied pinprick stimulus below a dermatome level. Rarely, a suspended band of hypesthesia to cold or pinprick stimulus was detected between the third and seventh thoracic dermatomes. The second most common neurological finding, (noted in 64% of patients), was hyperreflexia, often asymmetrical in distribution and involving any combination of limbs. Recruitment (the pathological spread of reflexes beyond the muscle being tested), including inversion of the radial periosteal reflex, was observed in 57% of patients. Other objective neurological findings included positive Romberg sign (28%), varying degrees of ankle clonus (25%), positive Hoffman sign (26%), impaired tandem walk (23%), dysmetria (15%) and dysdiadochokinesia (13%). The patients were examined first with the neck in the neutral and, subsequently, in the flexed and then in the extended positions. Neck extension and neck flexion resulted in immediate accentuation of abnormal pyramidal track findings in 88% and 73% of patients, respectively, suggesting a mechanical etiology for the abnormal neurological findings. In those patients examined by both the neurologist and the neurosurgeon, the neurologist reported a higher prevalence of such findings as hyperreflexia, Hoffman sign, Romberg sign and impaired tandem walk ( Table 2 ).
The neurosurgeon was in a position to consider a surgical intervention for myelopathy, and therefore adhered to an arbitrarily high threshold before considering any neurological finding as abnormal. For instance, even if a patient was clearly unsteady on performing the Romberg or tandem walk test but did not actually fall, the result was rated as normal by the neurosurgeon. The neurosurgeon found a higher prevalence of clonus, because he designated clonus as present if there were three or more beats on ankle dorsiflexion. The neurologist designated clonus only if it was sustained. The neurosurgeon also designated a higher prevalence of weakness. This can be a very subjective finding and was, therefore, never relied upon in concluding that the patient did or did not have myelopathy.
Radiological findings
The MRI images of the brain did not show any consistent intrinsic disease of the brain parenchyma. The only consistent finding was the caudal displacement of the cerebellar tonsils. The mean position of the cerebellar tonsils, as measured on the mid-sagittal MRI image, was 1.1 mm (SD=4.4 mm) below the rim of the foramen magnum. In 38% of patients, tonsillar herniation exceeded 3 mm (mean= 5.6, SD=2.1 mm). In 20% of patients, tonsillar ectopia exceeded 5 mm (mean=7.1, SD=1.8 mm), i.e., Chiari 1 malformation. MRI and contrast-enhanced CT imaging of the cervical spine revealed a narrow spinal canal, i.e., stenosis. The mean antero-posterior (AP) segmental spinal canal diameter as measured on MRI, CT-neutral and CT-extension images is shown in Fig. 1 . In 23% of patients, the AP midsagittal spinal canal diameter at the level of the C5/6 intervertebral disc measured 10 mm or less, with the neck 519 [27] , with diameters measured on intravenous contrast-enhanced CT and MRI images of the cervical spine, in our cohort of fibromyalgia patients and in normal controls, (CT normal 1 [35] ; CT normal 2 [48] ) Fig. 2 Graph showing percentage of patients with the diagnosis of fibromyalgia in whom the mid-sagittal spinal canal diameter measured 10 mm or less. Images were obtained using both CT and MRI imaging techniques. Ten millimeters is the accepted threshold for the radiological diagnosis of clinically relevant spinal stenosis positioned neutral, i.e., clinically significant spinal stenosis. The AP spinal canal diameter at the level of the C5/6 intervertebral disc measured 10 mm or less in 46% of patients, when the cervical spine was imaged with the neck positioned in extension (Fig. 2) . MR imaging of the cervical spine did not reveal any consistent, intrinsic spinal cord disease, with the exception of signal hyper-intensity at the level of spondylotic spinal cord compression noted on the T2 sequence images in some patients. These changes were generally mild, not sharply demarcated and most evident on axial images. One patient had a small syrinx in the upper thoracic spinal cord.
Discussion
Fibromyalgia is a form of non-articular rheumatism, characterized by widespread musculoskeletal pain. Its symptoms are one of the most common reasons for referral to a rheumatologist. By some estimates it affects 6 million Americans [8, 9, 24] . The absence of any consistent, routine pathological laboratory or radiological finding has led some observers to conclude that fibromyalgia is a form of psychogenic rheumatism [24, 25] . It is not unusual for the patients to be dismissed as somatizers [5, 24, 25] . And yet, patients complain of a number of symptoms that could be neurological in nature and are typical of those associated with the Chiari 1 malformation and with cervical myelopathy due to spinal stenosis. In fact, a recent publication reported that some patients with the Chiari 1 malformation had been previously diagnosed with fibromyalgia [38] . The symptoms common to these disorders include pain, headache, clumsiness, grip weakness, instability of gait, dizziness, paresthesiae and numbness [1, 18, 19, 21, 38] . Cognitive impairment, including short-term memory loss and difficulty with concentration (commonly referred to as "fibro fog" among fibromyalgia patients), has also been reported by patients with the Chiari 1 malformation [38] . Muscular fatigue worsened by exertion is a well-described symptom of cervical myelopathy [1, 18] . In a recent report of 364 patients with documented symptomatic Chiari 1 malformation, 57% were noted to complain of chronic fatigue [38] . In this same series of patients, 59% had previously been misdiagnosed with a psychogenic illness [38] . Bowel and bladder dysfunctions -including constipation, urinary urgency and frequency -are also consistent with cervical myelopathy [1, 18] . Despite the apparent similarity of symptoms, no specific, objective neurological abnormalities have ever been described in fibromyalgia patients. Furthermore, a detailed neurological examination to exclude underlying neurological disease is not generally considered essential before rendering a diagnosis of fibromyalgia. In our cohort of 270 patients diagnosed with fibromyalgia but not previously recognized to have a neurological disorder, we found objective neurological evidence of cervical myelopathy. A high thoracic spinothalamic sensory disturbance was identified in 83% of patients. An upper thoracic sensory level has been described as a sign of cervical myelopathy [18, 47] . The same dermatome level was commonly identified on the anterior and posterior thorax, strongly suggesting a true neuro-anatomical level. Hyperactive deep tendon reflexes were identified in the upper and /or lower extremities in 64% of patients. Recruitment and inversion of reflexes were observed in 57% of patients, in addition to hyperreflexia. Recruitment is an upper motor neuron sign of pyramidal tract dysfunction [1, 17] . Inversion of the radial periosteal reflex is noted when the brachioradialis reflex is diminished or absent, in conjunction with a contraction of the flexor digitorum muscles. This finding is believed to be virtually diagnostic of myelopathy, due to extrinsic compression of the spinal cord at the level of the fifth or sixth cervical vertebra [1, 17] . Other findings diagnostic of, or consistent with, cervical myelopathy included a positive Hoffman sign, positive Romberg sign, impaired tandem walk and ankle clonus [1, 9] . The abnormal pyramidal tract findings were accentuated by neck extension and flexion, maneuvers known to aggravate spinal cord compression in the face of spinal stenosis or ventral cervical disc protrusion or bone spurs [1, 4, 7, 26, 40, 41, 42, 50] . The bilateral involvement of the upper and lower extremities and the presence of a high thoracic sensory level would localize the neurological abnormalities to the cervical spinal cord or cervicomedullary junction and would be consistent with, if not diagnostic of, the clinical diagnosis of cervical myelopathy. It is important to note that a second clinical diagnosis, even one that may be associated with pain, does not exclude the diagnosis of fibromyalgia.
Cervical myelopathy is a clinical diagnosis based on history and neurological examination. It is not a radiological diagnosis. Symptoms of myelopathy are variable and can be quite vague, often leading to initial misdiagnosis [1, 15, 16, 18, 34, 38, 47] . The etiology of the myelopathy is determined from laboratory studies and neuroradiological investigation. Included in the differential diagnosis are: (1) cervicomedullary compression at the foramen magnum due to the Chiari 1 malformation and (2) cervical spinal cord compression due to congenital or spondylotic stenosis of the spinal canal [1, 18, 38] . Brain et al. first described cervical spondylosis as a cause of cervical myelopathy [12] . It has since come to be recognized as the most common cause of cervical myelopathy [1, 11, 15, 16, 18, 34] . The presence of a Chiari 1 malformation or of spinal stenosis does not imply myelopathy. Both structural abnormalities may be entirely asymptomatic. However, in the setting of cervical myelopathy, the finding of Chiari 1 malformation or of spinal stenosis should be considered a possible cause of the neurological disorder.
Imaging of the brain and cervical spine in our cohort of patients revealed two potential structural causes of cervical myelopathy -cervical stenosis and cerebellar tonsillar ectopia. The MRI of the brain revealed cerebellar tonsillar ectopia, with the mean degree of caudal tonsillar herniation equal to 1.1 mm. This contrasts with the normal position of the cerebellar tonsil as reported in the literature (1±1.9 mm above the foramen magnum) [3] . This degree of tonsillar ectopia falls below the threshold consistent with the radiological diagnosis of the Chiari type 1 malformation [3, 21, 38] . In 20% of our patients, a radiological diagnosis of the Chiari 1 malformation was made based on tonsillar ectopia in excess of 5 mm, the accepted radiological standard. This prevalence contrasts sharply with that reported by Meadows et al., who reviewed the brain and cervical-spine MRIs of 22,591 patients. They could identify only 175 patients in whom tonsillar ectopia exceeded 5 mm, i.e., a prevalence of 0.77% [36] .
While CT with intravenous contrast infusion is not frequently used to image the cervical spine, it has certain advantages over MR imaging. These advantages include better resolution of bony anatomy and lack of exaggeration of spinal canal stenosis [28, 29, 30, 43, 44, 51] . In addition, dynamic imaging of the spine in the axial plane using MRI has certain shortcomings; sagittal images (which are inferior to axial images for the assessment of stenosis), are almost exclusively used [30, 40, 41] . These shortcomings, related to the relationship between the extended or flexed neck and the surface magnetic coils, are avoided by using CT technology [30, 41] . Conversely, CT is inferior to MRI for imaging the spinal cord itself [30] . The use of CT with intravenous contrast enhancement for the purpose of imaging cervical disc herniation or stenosis has been previously described [28, 29, 30, 35, 44, 48, 51] .
The CT scan of the cervical spine revealed cervical stenosis that was accentuated by neck extension. Neck extension is known to reduce the antero-posterior spinal canal diameter as a result of increased disc protrusion, infolding of the ligamentum flavum and the gliding action facilitated by the horizontal orientation of the facet articular surfaces [4, 26, 40, 42, 48, 50] . As the cervical spine is a dynamic structure, we felt that dynamic imaging would be more informative than static imaging. The importance of imaging the cervical spine in extension in order to increase the sensitivity of detecting canal stenosis in myelopathic patients has been described [26, 40, 41] . In our cohort, the mean AP spinal canal measurements throughout the cervical spine were smaller than those observed in normal controls as reported in the literature [35, 48] (Fig. 1) . Stanley et al., using CT imaging in 52 volunteers with no neurological symptoms, found the mean AP mid-sagittal diameter to range from 14 mm at C3 to 15 mm at C7. The volunteers were equally divided between males and females and were of mean age 42 years [48] , comparable to the mean age of our study population. Matsuura et al., again using CT imaging, found the mean AP mid-sagittal diameter of the spinal canal to range from 14.4 mm at C6 to 15.2 mm at C3, in 100 normal control subjects of mean age 28.8 years. There was no significant difference in spinal measurements between the 47 males and 53 females in the control group [35] . In our group, the mean AP midsagittal diameter ranged from a low of 11.4 mm at C5/6 to a high of 12.7 mm at C4/5 when the neck was imaged in the neutral position. Measurements were, on average, 0.6 to 0.9 mm smaller when the neck was imaged in extension. Our mean AP mid-sagittal measurement at the C7/T1 level (14.9 mm) was in agreement with those reported by both Stanley et al. (15 mm) and Matsuura et al. (14.6 mm) . The AP mid-sagittal diameter at the C5/6 intervertebral disc space measured 10 mm or less in 23% of patients with the neck in neutral alignment and 46% of patients with the neck placed in extension (Fig. 2) . A midsagittal diameter of 10 mm is acknowledged as stenotic and consistent with symptomatic spinal cord compression, i.e., cervical myelopathy [11, 20, 27, 28, 35, 48, 50] . In fact, Stanley et al. concluded that 10 mm must be considered the lower limit of normal for the AP mid-sagittal diameter of the cervical spine, as imaged by CT scan. In their series of normal controls, no patient had a spinal diameter that measured less than 11 mm from C3 through C5 [48] . In the series reported by Matsuura, no normal control patient had a spinal diameter less than 13 mm from C3 to C6 [35] . If 14 mm is taken as the normal midsagittal spinal canal diameter, then only two of our 270 patients had a normal spinal canal dimension at each level. If 13 mm is taken as the normal diameter, then only four patients had a normal spinal canal dimension at each level. It is important to note that our measurements of the mid-sagittal AP spinal canal diameter were made such that the largest possible diameter was recorded at each level, so as not to overstate the degree of stenosis. MRI images tended to slightly exaggerate the degree of spinal stenosis as compared to the CT images performed with the neck in the neutral alignment (Fig. 1) . The tendency of MRI imaging to accentuate spinal stenosis has also been described [28, 30] .
It is important to reiterate that our patients were not randomly selected from among fibromyalgia sufferers. Therefore, the actual prevalence of cervical myelopathy, Chiari 1 malformation and spinal stenosis in the general fibromyalgia population remains unknown. It is possible that these three problems are over-represented in our cohort. The diagnosis of fibromyalgia was not independently confirmed at our institution. If our patients had been misdiagnosed with fibromyalgia, then our data argue for a neurological evaluation to exclude cervical myelopathy before rendering a diagnosis of fibromyalgia. If our patients had been correctly diagnosed with fibromyalgia, then our data argue for a possible link between fibromyalgia symptoms and cervical myelopathy, further confirming the need for a neurological examination. As 66% of our patients were diagnosed with fibromyalgia by a rheumatologist, we can perhaps assume that these patients met ACR (American College of Radiology) criteria for the diagnosis. Between 60-70% of patients had hyper-reflexia, 80% had some signs of a sensory level and 57% showed signs of pathological spread of reflexes. This would suggest that many patients who met ACR criteria for fibromyalgia also showed signs of cervical myelopathy. There are research findings suggesting that fibromyalgia may be a neurological disorder characterized by "central sensitization." Abnormalities in pain processing [6, 31] , central pain modulation [33, 37] and secondary hyperalgesia [2] have been reported. There are also reports of reduced thalamic blood flow [32, 39] , as well as elevated levels of nerve growth factor [23] and the neurotransmitter substance P [45, 52] in the cerebrospinal fluid of fibromyalgia patients. More recently, Thimineur et al. reported an elevation of thermal perception thresholds in patients with Chiari 1 malformation or cervical spinal stenosis in association with chronic pain, as compared to chronic-pain sufferers who did not have any evidence of neurological disease. They also reported a higher prevalence of fibromyalgia, chronic regional pain syndrome and temporo-mandibular joint syndrome in patients with Chiari 1 malformation, as compared to chronic pain sufferers with no evidence of central nervous system disease. These investigators postulate that the mechanism for the hyperalgesia is an impairment of the descending inhibitory projections from the rostral ventral medulla to the spinal cord dorsal horn and trigeminal nucleus caudalis [49] .
The prevalence of antecedent craniospinal trauma was higher in our cohort (59%) than is generally reported among fibromyalgia patients, perhaps reflecting our specific inquiry regarding a history of trauma, however mild. Still, an association between neck injury and subsequent development of fibromyalgia has been reported. Wolfe reported a 40% prevalence of neck injury and a 31% prevalence of back injury in a series of patients with fibromyalgia [54] . Buskila et al. reported that the incidence of fibromyalgia was 13 times greater following neck injury than following lower extremity injury [14] .
In conclusion, we have identified neurological findings consistent with cervical myelopathy in a selected cohort of 270 patients previously diagnosed with fibromyalgia. The neurological disorder had not been previously detected, despite the fact that the patients had, on average, consulted 10 doctors prior to seeing us. This is the first report documenting objective neurological abnormalities in patients with fibromyalgia. Neuroradiological findings were consistent with a structural cause or causes for the myelopathy -i.e., spondylotic cervical stenosis and/or Chiari type 1 malformation. Spondylotic cervical myelopathy and the Chiari 1 malformation are treatable conditions, but treatment success is related to the duration of illness [1, 10, 15, 16, 18, 34, 38, 46, 47] . Therefore, it is important to exclude cervical myelopathy due to Chiari 1 malformation and/or spinal stenosis in patients presenting with the symptoms of fibromyalgia. A detailed neurological examination should be incorporated into the evaluation of all patients with fibromyalgia. Evidence of cervical myelopathy would warrant appropriate neuroradiological imaging and neurological referral.
